Sympathetic modulation of the renal glucose transporter GLUT2 in diabetic rats.
We have previously shown that the abolition of renal sympathetic nervous activity (RSNA) can influence cortical GLUT1 expression in diabetic rats. However, no study has examined the effects of nervous activity on expression of GLUT2, the major glucose transporter in proximal renal tubules, which participates in renal glucose handling. The aim of this study was to determine whether sympathetic activity modulates renal GLUT2 content. We studied diabetic and nondiabetic rats with normal, low, or high RSNA. The low-RSNA experiment used four groups of Wistar male rats: Wistar sham-operated, Wistar renal-denervated, Diabetic sham-operated, and Diabetic renal-denervated. The high-RSNA experiment used four groups of Wistar-Kyoto male rats: WKY (control), WKY-Diabetic, SHR (spontaneously hypertensive rats), and SHR-Diabetic. Renal denervation was confirmed by a decrease in intrarenal norepinephrine levels and sympathetic hyperactivity, by measurement of RSNA. Western blotting was used to determine the renal cortical GLUT2 protein content, and 24-h urinary sodium and glucose levels were also evaluated. Compared with controls (Wistar and WKY), diabetes increased the GLUT2 protein content in normal-RSNA Diabetics (47%) and WKY-Diabetics (83%). The renal denervation-induced decrease in RSNA reduced the GLUT2 content in both normal and diabetic rats (-21% and -15%, respectively). Compared to WKY rats, SHR presented elevated RSNA and also showed an increase in renal GLUT2 content (17%). Diabetes caused a major increase in GLUT2 protein (52%) in the SHR. These results demonstrate a direct relationship between RSNA and GLUT2 levels; they also reveal an additive effect of sympathetic hyperactivity and diabetes on GLUT2 expression, suggesting a new mechanism for modulating protein expression in renal tissue.